Novel roles for arrestins in the post-endocytic trafficking of G protein-coupled receptors.
G protein-coupled receptors (GPCRs) represent the largest family of transmembrane signaling molecules in the human genome. As such, they interact with numerous intracellular molecules, which can act either to propagate or curtail signaling from the receptor. Their primary mode of cellular activation occurs through heterotrimeric G proteins, which in turn can activate a wide spectrum of effector molecules, including phosphodiesterases, phospholipases, adenylyl cyclases and ion channels. Active GPCRs are also the target of G protein-coupled receptor kinases, which phosphorylate the receptors culminating in the binding of the protein arrestin. This results in rapid desensitization through inhibition of G protein binding, as well as novel mechanisms of cellular activation that involve the scaffolding of cellular kinases to GPCR-arrestin complexes. Arrestins can also serve to mediate the internalization of certain GPCRs, a process which plays an important role in regulating cellular activity both by mediating long-term desensitization through down regulation (degradation) of receptors and by recycling desensitized receptors back to the cell surface to initiate additional rounds of signaling. The mechanisms that regulate the subsequent intracellular trafficking of GPCRs following internalization are largely unknown. Recently however, it has become clear that the pattern of receptor phosphorylation and subsequent binding of arrestin play a critical role in the intracellular trafficking of internalized receptors, thereby dictating the ultimate fate of the receptor. In addition, arrestins have now been shown to be required for the recycling of GPCRs that are capable of internalizing through arrestin-independent mechanisms. This review will summarize recent advances in our understanding of the roles of arrestins in post-endocytic GPCR trafficking.